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(57) Abstract: A process for producing a polysilsesquioxane graft polymer (1), characterized by irradiating a mixture comprising a 
polysilsesquioxane compound (2) and a vinyl compound (3) with an ionizing radiation or heating the mixture; a polysilsesquioxane 
compound having an iniferter group incorporated therein; and a pressure-sensitive adhesive and a pressure -sensitive adhesive sheet 
eacn comprising the polymer. The polysilsesquioxane graft copolymer produced by the process can be a pressure- sensitive adhesive 

^£ combining excellent heat resistance with excellent cohesive force. (In the formulae, A represents a connecting group; R 1 represents 
an optionally substituted hydrocarbon group; R 2 represents hydrogen, etc.; R 3 represents a polar group, etc.; R 4 represents hydrogen, 

<^ etc.; kl to k3 each is any desired natural number; 1 to n each is 0 or any desired natural number (the case where m=n=0 is excluded); 

1^ and Q represents an inferter group.) (2) (3) (1) a h A (or A) 
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^(D3B.T5.> -XVi/> \ 1, 8-v^7ft % ^n[5. 4. 0]^^ir-7-^^(DBU)^ 

[0061] itlXiititttofffllii, T/Va^S^^^b-^ (4) CTUT, MS\ o 
. ooiM*%— ioS*%, #mXteo. oifi*%— 5S*%(Z)t5H-efe6 0 

[oo62] s^stasf*. mno°cfrhm^^hn%m%(Dm&^(Dumm\, ^l<«4o°c 

[0063] 5£(6) :M[SC( = S)-Z]a-C^tb5fb^S:^^S 

-sc (=s)-z) -cg^tL^ 0 y->/Hr^^^f-^b^% (2' ) m%^tfr^z> 

o 

[0064] ^(6) H 3 , zfeMmtmvMM&mi-c 

[0065] ^WX^m&thZik&t&o&MtfcMbVXl^ is^/uit^X/v^Vym-rh})?^ 
[0066] rtr,5jCD^-e^> SJfrfeWC ^d#fc^5^yv-^-tr^^-^^b^^^ *°y 
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[0067] mm&Mm^k^ie) :MCSC( = S)-Z]a-C^$tbS^4SJ^OSlSf*, 

;n-^^>\ n-^^, n-^-^^<D||JK^^b^<^;^n 

^.^-/u^.—'r/u, v^y^ntVi^ii— tvk i, 2-v^N 3 r-ymy>\ ^f;n-r 

Vif^cD/Nn^V^^^7K#iS;gt^^, gt^ntf/K g^^/K y°nt: 0 

-fyy^/^-hv, ^yn^df-f-yy^o^-b^jN, N-^f^*^^r^K, n, n 

[0068] #^^«^v^^ m^jtmm&migimvx, mm-io 

00ml N 0^L<«5 — lOOmlTfe^o 

[0069] Rfcumn, m^mmn^^K m^c^hm^mm^mM-^x^&mmm 

^V-lsik&m (2' ) Sr#5r ^^s^So 
[0070] J^_hcDj;5^L-C #^^®^cvy-M#it^#§tL»^3MbWft^^^- 
6^y^/Hr^^^Wb^% (2) 3r#5r^-e£3 0 7^— M^Sr^fLTV ^3 
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[0071] i$yZ/;V1z7&tty->'i\&m (2) <Z)#cTO^T-mfi, ;@£t500— 30, 000, 

IXftl, 000-20, ooo©*EIS-efcSo tW^T-fite, Mfctf, SEC(1MX-^ 

$tb5&v^s, ai^i. o-3. o, 1-2. owfgffl-efeSc 

[0072] Jfcfc, %btltt$Vi/A^tttt^i\&m&)k, S:(3) :CH =C(R 2 )-R 3 (5^ 

2 

y^V^^/i^m^S^-frS^-J^, MfB^:(i)-cig^tL§# l 93MbW^^' 

[0073] mst^citn^b-cfi, m«\ mw&. m^-mm^mf^ti, m^hm^mm* 

S^?s^fi#^$iJ^^^v>^^ Mfo'C^^ffiv^^cD^^^-eom.S^IS 

, 0^L<f^2O— 100°Ct?$?5c 
M-r?)#^^P»iS«, ilSH0-190°C, ^b<«, 120-180 o CT?fe3 

o 

[0074] m V >5tf^/Wb^#J (3) ilttt, ^v^^fi^tt^-/^ (— MIb-o) sr^-rs 

^^-C&tL«#^$IJ|3S^tL^V\ M&frf, fulfil (3)^*31^ R^T/Wa^V 
^/^-/^TrfcST^y7^^^;R 3 ^g^^bTV^r^J:^Ty-7^S^ 
fc5^#J£fcr~/Wfc'n^ ;R 3 ^^T7^-Cfe6t^/^hy/Hb'o-^ ; R^T^/pS 

/^/W^^SXiiTU'- /V^/^^/^-Cfe6t:^/^7^^b^^;R 3 ^ST 
irhdri/S-Cfe5if-/v«x/Wb^;^^#ff fettle 
[0075] T^y^^^^^L-C^, ttfoKW)T91)ns(;V&*mttik&W^'bntfi 
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ryy^— k -ry^/K^)r^pw— k t-^/K^)r^yi>— k n — "v^vK 
k t^(^)7^y^'-b, /^(^)r^y^b, ^V/K^)T^yw— k ? 
k yb^y^w^y^— ^(^)r^yi/— k ^b^y^y^w^y=t— m/^) 

T^yw— k /=■ ;l/7x/^^/xf T^!J^- k 3-^nn-2-tKn :3 r->^°nt 0 

M^oryy^—k ^rcy^^^(^)r^yw— k ^/^v^y^^^y 
3— )vW)tw\/— k y>^rv-^y^i/^y=t— 7l-(^)T^yi/— >^n— 

^^(^)T^yw— k r b7tKP7;>7U;i/ (^) 7^y l^ - k ^y^V^/^ 

r^yw- k -<^v ? /^(y^)ryyw— 2-tKn^>'^^(y^)Tyyv— k 2-( 
yy) ryy n^/^^^^^/v-2-tKndf-^^y^y/vii, yy-ty >^ey (yy) r 
yy^-k 2-tKn^y^/p(^y)ryyu-h, *°y7°ptvy^n- /v(^y)ry 
yw— k ^°y^i/^yy3-/^7(^y)Tyyu— k *°y e -^p^hv^/c** 

)T^yi/— k i?T/V3c/VTX/^/VW)TW\/~ k ?})i/>>/^W)T?yu~h 

yyw— k 2, 2, 3, 3-^h7^/v^-n7°nt o /Hyy)Tyyv— 2, 2, 3, 4, 4, 4- 
-^^y/v^-ny^/W^)r^yi/— k ^—^^xi^r^jv^jvwyr^u— 

k ^i/yn^^^/V^-driXT/Vdr/^C^^Tyyw— by -^n^^/V^iX^ 

^/v(y^)ryyi^— ^y-m;v=- /v^^^m^twu— k ^e^y^o^r 
yy^— k n, N'-^^/vT^y/w^b\ n, N'-^^/vr^v^T^m^m'Wm 

[0076] 2, 2-v ? y^/^-3-tKt2dr^7°nt 0 /^-2, 2-i^^/^-3-fcKn= 3 r^:7 0 nfc 0 ;^— b 

(DvW)ryy^— k xf^y^n- /^vwor^yu— k ^b^^i/^y^— 
^vW)ryyi— k ^y^i^yy^-^yo^ryy^-k 7ntvy^n- 
/^vW)ryy^— k ^yyntv^yn— /^(^ryyi/— k 1, 4-7^y^t 
— /vvW)r^yw— k 1, q-^^->^— jvw&)tpou~- k yyiry^-y^ 
y)ryyw— k ^-o^/i^y^— /^vW)T^yw— k trxTw— ;vkcd^- 
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t&KDW&TPVU—K 2, 2'-v^ (tKn^rv'y n^^^7x^) ^p/nV©^^) 
T?yu—h, 2, 2'-i/(ttYv^i/^V^7^~^)7°n;<>><DZ/W)T?yu^- k 

w-k ^^>-vW)T^y^— k hyv^n^^^y— /^(^^r^yw— 

[0077] MJ^p— /^n/^^MJT^Ul^— k kJ^^n— /V^n/^^hy (^v^^w) 

^)r^yw— k -o-^y^yh— /vhy(^)r^yv— k -o^^yxyh— /^h^rc 
^)r^yw— k ^^^y^yh— /^^f-(^^)r^yw— t^t^p— 
^byc^x^yw— k rf^fn- /M^^b9W)r^yi— k hy^cr^yn^ 
^)^y^i/- k hy^(2-tKn^r^^)^y->rxi/— h®hyw)T^y^— 

[0078] ^^^t^/Hb^^ikT^, a-^/V^W>\ 4-^Av^I/>\ 4 

5 0 bf~/l^— *rMYs^mh\,X\$, ^;v\£=.;v^.—"r;v, ^ntrWbf^/Vcn— x 

[0079] ^mm^m^xn, ±m¥~Mk&w(3)<D2m&±&ffl.&&t> j &xm\<^kh 
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[0080] bf—zHfr^ (3) (DftfflSfi, fflV>6*°y^/Vir^^^Wb^(2) 

[0081] m^^mmtvxn, R!tK^m^h<D^nm^mm^n^\ Mid ^ 

7VK 1, 2-v ? yh=^y:^yy > v^^/l^— x/K Th^tVvy^y (THF) , v= 

TvMUjT-feh^ y^/^^/^h^, i/^^/^h^, ^WV^f/^h^^ v-y 
P^f-yy#<Z>^h>1fi;N, N-v^/l^/P^T^fy N, N-v^A-T-fey^K 
N-^/^t°nyKy^^T^Kil;T-feh^hy/v, ^yy^hU/^co^hy/viiry^ 

[0082] f^©f£ffls«, ^yy^-fe^^f-^b^(2) lgfef^, it, o. l— l, oo 

0ml, ^f*U<ttl — lOOml-efcSo 

[0083] S^B#r^«, £fMH^J:5#\ ii^tBfe^^lSfe+^M, ^Utti5^^tBtr H 1 

[0084] £fc, 2nm&>±W~M£'&ys (3) M^^^ffi^»b-C, 2^1TO-h<£> 
\f=^M\&m (3) <D-7n*y9&n&fo&y*77 bL/cyyy b*fi^f*^#5^^{* 

[0085] fi^i, i&c^i^ot, a^y^-^^/xtt^^^u 5S^&*g 
[0086] sftStfffltsiltLttt, ?K;n— <yy>\ n— =¥-y-y, n-^y°y:/ N yy 
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[0087] J^_h(DJ:5^bT, ^(l)^$ti6l#^3Mb#{i^-r6^i;^ir^^-^^ 

[0088] #^tLa^y^/^^^^1h>'^^hfi^f*©^TO^ft«#^pgS$^ 
&<£rCfi&l^ 2, 500—1, 000, 000, 0^U<fi3, 000—500, OOO^h 

So 

[0089] ^pj^M^&^J:n«\ v\f>?m^£vm^Rjt^mn^-%fcib, 

'&hfo%y$V^^^tt^?77Y^fo(Dft^WM (Mw/Mn) If 
1. 0—5. 0,^L<«1. 3—2. 5£>$£|g-Cfe5 0 
[0090] #fe^6*°y^/Hr^^^f-^^hM^#:«, fS&aS##f (TGA) $J^:j3l > 
T, 400^C^t?*P!^b^i!#©m*ii^^(WL ) ^30%^T, 0*L<fi25%^ 

400 

[0091] 3)*£^R| 

«PJcD^«iJtt x «0Jco^3t^fefe^J:^t#btL6^y^ir^^^r-^^7 
^bfi^f*»lflX^2«^±^MS^^y^^f^6^^^J:^^3t^^^^-c^ 

•So 

[0092] m^mmtvxn, ^m^m^m^m^M^v^/^^^^-^y 

Wiif, g^^/K g^S^ntVK gfcSfc^/K ^nlf^-^^/l^cDai^ 
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^/u\^u])V^m<DT^Km ; Tirh-by/K ^>o/~hy/v#<D~by/Mlg ; v^/w^ 
fbTK^ISr^^/^^-x^, ^y/ntv^-f/^, 1, 2-v^h^^>\ 

^vvzc^— r/i^ fb7tKn77^ ^^-^-th^^o^— r^I^nn^M, E±t{b 
[0093] ^JC0^ffl*f^M-e&5^^ «9J(Dig^&^j;i9#bfb5^yv'/H?^^ 

^^^hm&fcioommmz.ni'X^ it, 1-10, ooo«gi^ 0^1x^:1 

[0094] ^^cT^^lj^ ^^^bT^K©$St^&^J;t)#^tl5JKy^^^ 

[0095] ^mm^mmn, ^ftt^x^mn^m^m^m^n&tfv^-tx* 

[0096] 4)^^— h 

£ftx?£&]&mmmt%m^%^tzwmt-rz> 0 

— b^/v-^^cD^y^^/i/^/i^A ; /Ky^ntvyc^/K^ /^yzn^ix^^A 

#(D^y^-^^>-7^A ; ^yj^/ffcfc^/l^/VA ; tfVi?U?l/7j/UJ>, ■ -fe 
§ 0 rtib©iMv'-hij;, BffM^i^^ffi^^^^C^Elffi^oTOJ^JS 
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[0097] m^—hM^mmm^mrr^mt^xu., (i)mu^-h±^^mm<D 

-r^tf£<^(D^Hm^x^^x, &m^—h<Dmmmz.Mffii-z>&5iz.vxi> 
[0098] Mv^^jstv— htbtf*, =i—hm, ^-^bmm^mmu;^!)^-^ 

[0099] S#^iJ^#^-bXttfiJIf^-hii^-Mx-r575&tt#^K^^tL-f , ^£P<7) 

jfe, y^-^^x&u x^^-hfe, ^-^-H£, ^-hfe, 

> #f£L< (3:1 0—60 n mt?*>5 0 
[0100] «BflcD^#v— M*, W«S»*^^f«^6«BflcD^«lJ^^^$tL 

mmim^m^th^<Dxm^\ 

&*3, IR^^fi(Mn)XWiM(Mw/Mn) fX ^tU/tM^Sr, X 
-(sec) t!i«tDaUjeu tfV^u>-mW{W.bVXj£bbtc. 0 
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[lj^rzgiM]2v2k±Z±±±±>ll2B^ (BzCl-PSQ) CDfrfti 
[0102] Wb8] 




H 2 C— CI 

(B z C 1 -P SQ) 



[0103] piii^!B:Sr^-r o ) 

^77^11, h/^^/7XM^«(f«i:b = 2/ / l)l5mL, ^-/H^h^r 
->->7>^4. OOg(0. 02^e/^) N p-^nn^^/V7^^/Vhy^hdr->v'^^5. 0g(0. 02 
^/V) , RZJt^l/^^mO. 202g(5^/V%)£H±jA^ ^S.-C12B#^jf#Ufc 

•tetttty-^ik&m (BzCl-PSQ) £#/c (JR$93%) 0 

[0104] mbtifcM&fc(omfe<oymte.. 'H-NMRRt^iR^^h/^ail^i-srt^J; 

<9tto/t 0 jKy^^WfyftMl (BzCl-PSQ) ©'h-nmrCcdci 

3 

R^^h/V(KBr)§rHll^^|ll2^^ ; etL^-ro Ell ^#ttfc 0 ~^itJ££r, « 

Mm (cm -1 ) ^^rtL^ett^-r. #bttfc^y^/^r^df-^-^if i/ft&m (bzci-ps 

Q)cDmTO^*(Mn)ttl, 300 N iM(Mw/Mn)lil. 251?fco^ 0 

(2)^^7V/W^-h^^^A^^^U^ir^^^^V^^MK^^(Ini- 

PSQ)^5fe 
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[0105] [>ffc9] 



s 

if 



H2C~$— C— N(CH2CK3) 2 




II 

Na— S— C— H(CHiOH s ) 3 



THF 



H 2 C— CI 

(BzCl-PSQ) 




H S C— S— N(CH a CM 3 ) 2 
S 

(Ini-PSQ) 



[0106] (^> Ptt g »^^o ) 

^77^\Z^y?\iYxi7*7ls (THF) 20ml, (1) Tl#^^cBzCl-PSQ^lg (2 
. 2^/V), ^^y^^^/W^^^^by^^O. 49g(2. 2^/l^h J$lW$1/^}V 
^>mo. 202g(5*/V%)SrAtb, M^6^R0«#Uto g^HTf, 

-PSQ) ( W90%) 0 
[0107] ^tbtlfttfVi/Sl'^tttt^Z/fc&lfo (Ini-PSQ) w'h-NMRCCDCI liti^IR 

3 

#6tL7c^°y->/Hr^^^-^i^Wb'^% (Ini-PSQ) O^c^F^J^^-i (Mn) 
}£2, 100l?fe>9, ^fM(Mw/Mn)ttl. 3l?feofc 0 
[0108] (3)mfrffrP» 3£ 

-r^ioomi, R^y^-^muuu ^iiitiS(iif^si(t*)i! r 
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fhtzM^W-l— ^ |¥Wl(Mn)^^^iM(Mw/Mn)?: 
MMA^f/W^U^-h^, DMAttKfV/M^^U^-h^, DMAAm 

[0109] Kl] 



% 1 & 













(%) 










HttftUI 

g(mmol) 


g(mmol) 


mm 


Mn 


Mw/Mn 




1 


MMA 


1. 20(0. 45) 


50.0(0. 60) 


WUx> 


65 


45,000 


2,n 




2 


MMA 


1. 20(0. 45) 


100. 0(1. 00) 


h/ux> 


70 


55,000 


2.25 




3 


DMA 


1. 20(0. 45) 


127. 2(0. 50) 


h;ux> 


68 


20,000 


2,16 




4 


DMA 


1. 20(0. 45} 


254. 4(1. 00) 




69 


35,000 


2.24 




5 


DMAAm 


0. 20(0. 45) 


0. 13(1. 35) 


THF 


81 


3,100 


2.1 




6 


DMAAm 


0, 20(0. 45) 


0. 22(2. 23) 


THF 


64 


2,600 


1.7 




7 


DMAAm 


0. 20(0. 45) 


0. 22(2. 23) 




64 


2,800 


1,4 




8 


MMA 


0. 20(0, 45) 


0. 21 (2. 05) 


THF 


68 


4,200 


2-2 




9 


n-BA 


0. 20(0. 45) 


0. 26(2. 05) 


THF 


63 


4,600 


1.6 



[0110] MMM5X^fcM^i^5(D 1 H.-NMR^^W^(CTDC\ )SOlR^^b^(KBr) 

3 

(ppm) ^fh^fhm-to -£tc 06^, wmm?—?mm$:s mmnmkicm' 1 )^ 
[oni] mmmio 

m^f*)31. 8g, M^:/100ml % S^MMA12. 5g^»U #?fl4££H&ltL& 
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fi^^l0©Sfe 5 F*&5^f-ft(Mn)tt20, 000, ^iM(Mw/Mn)[i2. 60T?fo 

0/C 0 

[0112] jtufeMi ^^^m^^^^^^/^^^y^-b-K^V/^^y^-hjfcm^f^cD 



S§t#H^T> ^JX^TM&MtVXAYBN 0. 3g(l. 82mmol) > DMA(KfV 
7V^^)U—Y)S1. 4g(320mmol), MMA^^-/^^ 7 !^— W 16. 0g(160mm 

oi), Rx^mm^ ^ioom\^9^w^tt^^, 75°c-x:i5mmmwvfc 0 
-cm-a-fri (mso%) 0 

#b^m^f$ll(Dm i P^^-*(Mn)fi27 ) 000, ^t^t(Mw/Mn)|j: 
2. 70^&ofc 0 
[0113] M^illl. 12. MM2 j^M^MM 

_bffH^»ij4, 10^WbKMl-C#/cM^f*cD@^5>100fiSgP(^bT, mWt 
^^/^200ml^PxT+^i-^^5^i^J;'9,^*^J^tL^tLf«bfc o 

[0114] iiim i4, am 

-LfE^IJfeMll, 12^.t)«it^M2-e#^^^J%, J?$38Azm(D^y=i-^J!i 

[0115] &^M£J^ig 

±mX^f^ti^th(D^m^— M-oivT, JIS Z0237^MbT, ^#^7, Jftfe 

[0116] ilMMi 

^fifi^/f^e (i^sfi (*) m)%m\ mmwMJt (tga) aij^^fTofc 0 

?|iJ^«m^f*^10mgWffb, ^^D(100ml/#)T> 10°C/ ftX^Wt^ 

bfcxvmfeisfcc ftmw^&^m^-Ta Jg2i?^, wl «3oo°c^So^5M 

300 
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[oii7] mz] 

% 2 m 









(sec) 


(N/26mm) 




WL 300 | 
(%) 


3IJ6W13 


*S6«i i 


S&f* 4 


100 


15.0 


412 


7.3 






«1&ft10 


11800 


6.5 


156 


6.9 


mm 3 






800 


48 


173 


53,2 



tons] «PjcD^3t^^m«\ ^^r—^m^^yvm^K^. mmit^x 
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[1] 




kl N k2^U?k3^^tl^fft2W_h^t^, ^:-CH -C(R 2 ) (R 3 )--?m£n%Mfem 

2 

5£(2) 
Wb2] 
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(2) 



Q 



2 

[2] tfffBQflS, p£:-S-C( = S)-Z(5£*, ZXm&&ttVX\^X\> £V\£Hbk#g N 

r—^^^fcSKfiBS: (2) T^ns^Muwi^-rstf y ^^^^t^fy 

ik&mt, ^(3) :CH = C(R 2 )-R 3 (5£^ R 2 , R 3 «fijfE^Cic*^-ro )^ 

2 

[3] z£(4) : [XCH(R 4 )A]Si(OR 5 ) (55^ ASt/R 4 {iffjfEt|W]Cs5*^L, XJ*^ 

3 

-100^:1:^(5) rR'SiCOR 6 ) R^ftiB^CilcOfc^U R 6 «^«i 

3 



WO 2005/080459 



PCT/JP2004/013838 



33 



^hthtcmm^m^ ^(6) :M[sc(=s)-z] a (^^, z}-±mmtmzM^mv 

Wb3] 

s s 




[4] 



0£tf\ Atej®*££&^U R'ttiBifeSSr^rUTV^-Ob.tv^b^cSISSr^U R 4 « 
mhntc^Viy^^^^it^mt, 5t(3) :CH =C(R 2 )-R 3 (^H :I , R% R 

2 

tfi!c s P*&^ J f-*^ s 2, 500—1, ooo, ooo^^s^y^/^-fe^w^f-^^^hfi^ 
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[5] 5£(2') 

urn 

s s 



R 
Si- 

I 

o 




\ R 1 / l \ A 



HC 



R 



(2 ! ) 



[6] 
[7] 



WO 2005/080459 



2/3 



PCT/JP2004/013838 
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